transwells.

Sh-RNA knock-down experiments
Five different shRNA sequences for CD74 or Ii (NM_010545) were purchased (Sigma-Aldrich). These sequences were inserted in the pLKO.1/puromycin plasmid and transformed in E.Coli for propagation.
Purified shRNA plasmids were then used to generate lentiviral particles by expressing it together with a gag-pol-env-encoding plasmid in the HEK 293T packaging cell line. Centrifuged culture supernatants (4ml) containing lentivirus particles were used to infect day 4 BM-DCs. On day 7, Puromycin (4 g/ml) was added to the culture to select the cells that have been efficiently infected by the viral particles, as the shRNA transgene encodes the puromycin-resistance gene. Culture medium was replaced on day 8. On day 10, DCs were collected, washed three times with PBS and used either to prepare protein extracts for immunoblotting (25 g of proteins per lane loaded on the gel). The shRNA-encoding lentivirus that gave rise to the stonger Ii depletion was used for collagen-coated transwell migration experiments, as described above.
Immunoblotting and co-immunoprecipitation experiments
DCs were lysed in (100mM Tris, 150mM NaCl, 0,5% NP-40, and 5% protease cocktail inhibitors), cell lysates quantified and 15-50 g of extracts mixed with reducing laemmli buffer, boiled and loaded onto a 4-12% SDS-PAGE gradient gel (Invitrogen). Proteins were transferred onto a PVDF membrane (Immobilon-P, Millipore), the membrane incubated with the appropriate Ab and revealed with ECL (GE Healthcare).
For co-immunoprecipitation, BM-DCs were or not treated with 1 g/ml of LPS during 30min, 1h or 4h. Cells were lysed as described above and 800µg of cell lysates was pre-cleared once with rabbit and mouse non-immune sera with protein G-coated Sepharose beads and once with protein G-coated Sepharose beads alone. Myosin II was immunoprecipitated using 2 g of rabbit antibody Myosin II heavy chain antibody (Covance). Samples were washed, resuspended in reducing buffer, boiled, and loaded onto a 4-12% SDS-PAGE gradient gel. Protein transfer to PVDF membranes and immunoblot analysis were performed as described above.
Endosome purification
Endosomes from BM-DCs were purified by magnetic fractionation as already described for B cells (4).
Briefly, BM-DCs were resuspended in cold culture medium at 25.10 6 cells/ml and incubated for 30min on ice with magnetic nanoparticles (15 M, Fe 2 O 3 coated with BSA, kindly provided by J. Roger, Paris VI University, Paris, France). After the pulse, cells were incubated at 37°C for 60min to allow nanoparticles to be internalized and then incubated at 0°C to stop endosome maturation. Cells were washed three times with cold PBS and resuspended in homogenization buffer (Imidazol 3mM/sucrose 8%/DTT 1mM/EDTA 1mM/protease inhibitors). DCs were broken by flushing them 10 times through a 25G needle. Nuclei and intact cells were removed by centrifugation (750g, 10 min, 4°C) and the postnuclear supernatant (PNS) was collected and placed on a magnet (Dynal) O/N at 4°C. Non-retained material was eluted (non magnetic fraction, NMF). Retained material (magnetic fraction, MF) was collected in 50 l of homogenization buffer. Both the NMF and MF were analyzed by immunoblotting performed on 12% SDS-PAGE gels (Invitrogen).
Gelatin-FITC degradation
Gelatin-FITC (Invitrogen) was dissolved in 25ml of PBS with 2% sucrose and centrifuged 5min at 4500rpm to pellet non-dissolved fragments. EtOH-washed coverslips were coated with poly-L-lysine at 50 g/ml in PBS for 20min at RT, washed, fixed with glutaraldehyde 0,5% and washed again. Gelatin-FITC was then added to coverslips for 10min at RT in the dark, washed with PBS followed by sodium borohydride (NaBH4, 5 g/ml, 3min) and then with PBS again. DCs were allowed to adhere on the gelatin-coated coverslips during 10min in PBS at RT and incubated at 37°C in culture medium containing LPS (10 g/ml) during 6h. After washing and fixation with paraformaldehyde 4%, DCs were stained with phalloidin-fluoProbes 547 and DAPI (Molecular Probes). To quantify degradation, the area of each degraded patch was measured using the Metamorph software. For each condition the total area of degradation was normalized to the total cell number on the slide (also quantified with Metamorph) and expressed relative to the WT control.
Immunofluorescence on micropatterns
Line shape fibronectin-coated micro-patterns (50x10 M) were fabricated as already described (5) .
Immature DCs were cultured 45min on the patterned slides in order to allow adhesion and nonadhered cells were washed out with culture medium. The slides were further cultured for an additional 45min in complete medium at 37°C to allow cell polarization. Cells were fixed in PBS + 4%PFA for 10min at RT and permeabilized by incubation at RT for 20min with PBS + 0,2%BSA + 0,05%saponin.
Slides were stained with rat-anti-Ii (1/100) and rabbit-anti-Myosin II (1/500) Abs followed by a mix of anti-rat Alexa488 and anti-rabbit Alexa647 antibodies (Molecular Probes). All washes and Ab dilutions were performed in permeabilization buffer. Slides were washed, mounted and analyzed on a Zeiss confocal microscope (LSM Axiovert 720) with a 63x 1.4 NA oil immersion objective.
Cryoimmunoelectron microscopy
2-4x10 6 of 1h-LPS-treated BM-derived DCs processed for cryoimmunoelectron microscopy as previously described (6) .
Proteomics Analysis
Ii was immunoprecipitated from 1mg of a DC protein extract as previously described (4) .
Immunoprecipitates were separated on a 4-12% SDS-PAGE gradient gel (Invitrogen), and 1-2mm gel fragments were cut around the 12kDa region. The fragments were washed by adding NH4HCO3 (25mM) and acetonitrile and then dried. Proteins were reduced with DTT (10mM) during one hour at 57°C and alkylized with iodoacetamide (55mM) one hour in the dark. After washing with NH4HCO3 and acetonitrile, samples were digested with trypsin (12,5ng/ml) during 16h at 30°C. Peptides were extracted with a mixture of acetonitrile/HCOOH/H20 (60/5/35 vol.) and analyzed by MS/MS on a QSTAR/pulsari (from Applied Biosystems, Proteomics facility, Curie Institute).
Migration in micro-channels
The microfluidic device was fabricated in PDMS using rapid prototyping and soft lithography (7) . The PDMS piece, with embedded microchannels and holes for the inlet and outlet ports, and a glass Iwaki chamber (Milian) were activated in a plasma cleaner (PDC-32G Harrick) for 30s and bonded to each other. The chambers were left under strong vacuum for 5min in the plasma cleaner and plasma was turned on for 10s to render the top surface of the PDMS and the inlet and outlet holes hydrophilic.
Drops of fibronectin solution at 50µg/ml were placed on top of the inlet and outlet ports. The solution spontaneously invaded the channels and all air bubbles were resorbed into the PDMS due to the previous vacuum treatment. Fibronectin was incubated for 1h at room temperature and then replaced first by PBS then by cell culture medium.
The cells were concentrated and micropipette tips containing the cells were inserted in the inlet port.
Cells fell in the port by gravity, bound to the bottom coverslip and started migrating. They entered the channels spontaneously, without any mechanical or chemical stimulation. Phase contrast images at various positions in the chambers were recorded with time-lapses of 1s (for single cell at high resolution) or 2min (to record multiple fields at low resolution for statistics), during 1-12h, using an automated microscope (Nikon ECLIPSE TE1000-E, and Olympus X71, with a Marzhauser motorized stage and an HQ2 Roper camera) equipped with an environmental chamber for temperature, humidity and CO2 (Life Imaging Services). Cells remained alive and motile during the entire period of recording.
To assess the effect of LPS on DC migration into micro-channels, day 12 BM-derived DCs were collected and suspended in medium with or without LPS (10 g/ml). They were immediately introduced in fibronectin-coated micro-channels previously filled with medium containing or not LPS at the same concentration. 1h30 to 2h following introduction of the cells, phase contrast images were recorded with time-lapses of 2min during 12h as described in the previous paragraph.
Film analysis
Kymograph extraction
A program written in C++, taking as input an image sequence, provides as output a set of kymographs corresponding to each channel by automatically performing motion compensation, background subtraction, channels detection and kymographs computation, without any intervention from the user.
A number of parameters are accessible when the program is started. Each resulting kymograph is an image that contains, in each horizontal line, the grey values found along a given channel at a given time point. Then, the consecutive time points generate the consecutive lines of the image, with time zero at the top. This enables to reduce large data sets (thousands of images) into a smaller set of images (one per channel), which contains all the necessary information for cell movement analysis.
Basically, the space dimension perpendicular to the channels length, which contains no information, is suppressed. The program first performs image cleaning: indeed, at 10x magnification, with phase contrast microscopy, 4µm wide channel display a strong contrast and cells in the channels are hardly visible on original images (see supplemental movies). Moreover, due to fast movements of the stage in order to get enough positions recorded at a high temporal rate, image sequences display slight giggling, due to re-positioning errors. Sub-pixel phase correlation (8) and robust multi-resolution estimation of translation motion model (9) are used for registration. Background subtraction is done before computing the kymograph. The background is estimated by taking the average intensity along the image sequence. To produce kymographs, channels were detected using the Hough transform (10) . An average width for the lines is defined as the half of the distance between two channels (this parameter can be varied). Intensities of the kymographs are defined as the maximum intensity inside the bound of the line encountered perpendicularly.
Instantaneous velocities analysis
Kymographs were analyzed using homemade routines in Matlab. Cell signature was identified in each line and the cells center of mass and boundaries were defined. Statistics and graphs were extracted from the data using Matlab.
B lymphocyte motility assays
A single-cell suspension was generated by mechanical disruption of spleens from 8-12 week-old mice and resting mature IgM+/IgD+ B cells were purified by negative selection as previously described (4) . Figure S5 . Process of data extraction from kymographs A. Kymograph shown in gure S4. B. 3D surface plot obtained from the kymograph displayed in A by plotting the grey values of each line of the kymograph, which individually corresponds to one frame of the time-lapse movie. The movie of a cell migrating along a micro-channel, the kymograph assembled from it, and the surface plot extracted from the kymograph, all contain the same information . C. To extract cell position, a threshold is rst set. A local followed by a global analyses are then applied to extract each cell track and identify the edges of the cell in each line (often, when long pseudopods extend forward, the extended parts are detected as an independent structure rst and then reattributed to the cell on size criteria that are calculated on the whole kymograph). The center of mass is determined as the center of mass of intensities in the region between the front and the cell rear. This is meant to distinguish the cell body from the long thin extension of pseudopods at the cell front. All the measures given in the gures for speed correspond to the velocity of the cell center of mass. Figure S10 . Myosin II-Ii association in non-activated and activated DCs A: WT BM-DCs were treated with LPS during di erent time periods and lysed. Myo II HC was immunoprecipitated and the pulled-down material was analyzed by immunoblotting with the IN-1 Ab, which recognizes the N-terminal portion of Ii. *corresponds to the Ig light-chain of the anti-Myo II HC Ab. LPS treatment transiently increases the association between Myosin II and Ii. B: The experiment presented in panel A was quanti ed using the Image J software. The graph shows the changes in the amounts of pulled-down Ii relative to the amounts of immunoprecipitated Myo II HC at each time-point after LPS treatment.C: WT DC pre-treated with LPS for 2h migrating along a 4m bronectin-coated micro-channel. 10x objective phase sequential images of temporal sequences were placed one below the other (vertical axis) after image cleaning. The interval between two images is 2min. Scale bar= 50m.D: The impact of LPS on DC motility. WT and Ii-/-DCs were pre-treated with LPS for 2h or >12h and their motility along micro-channels was analyzed by time-lapse imaging. Data were extracted as described in gure 2A and the median instantaneous velocities of individual cells were computed. All the values obtained from LPS-treated DCs are expressed as the percentage of the ones displayed by untreated cells from the same type (mean+/-SD, ** = p <0.01, *** = p <0.0001; 100-300 cells per condition from two independent experiments). 
